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ABSTRACT

The performance of 50 onion (Allium cepa L.) genotypes for growth, yield, bulb quality and pestincidence evaluated during the rabi
2023-24 and 2024-25 at University of Agricultural Sciences, Dharwad, Karnataka. Pooled analysis of variance (ANOVA) revealed
significant genotypic differences for all traits in both seasons. High yielding genotypes were NHRDF Red-2 (50.89 tonnes/ha in
2024-25), NHRDF Red-4 (47.72 tonnes/ha) and Bhima Raj (46.42 tonnes/ha). Genotype Telagi-L exhibited desirable thin neck
thickness (0.52 cm), while DOGR-1771 showed high dry matter content (18.42 g). Low pest incidence was observed in NHRDF
Red-4 and NHRDF Red-2 (0.50% and 0% purple blotch, respectively) and Arakera local (0.51 thrips/plant). These findings
highlight superior genotypes for cultivation and potential use in breeding programmes in similar agroclimatic regions.
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nion (Allium cepa L.), a biennial herb of Alliaceae
O family, is a critical vegetable crop globally,

ranking fourth among consumable vegetables
after tomato, cabbage, and watermelon (Best, 2000). In
India, onion cultivation spans 1.54 million ha., producing
24.21 million tonnes with a productivity of 16.10 tonnes/
ha, while Karnataka contributes 0.25 million hectares
with 2.05 million tonnes at 14.17 tonnes/ha (MA&FW
New Delhi, 2024). Despite its economic importance,
India’s productivity lags behind countries like the USA
(55.95 tonnes/ha) and the Netherlands (49.70 tonnes/ha),
largely due to limited adoption of high-yielding hybrids
and region-specific genotypes (Gupta et al., 2024).

Onion crop is affected by its photo-thermo
sensitivity, requiring specific temperature (12.8-25.0°C)
and day length (12-13 hours for rabi varieties) for optimal
growth and bulb development (Thamburaj and Singh,
2019). Genotypic variation in traits such as plant height,
bulb yield, total soluble solids (T'SS), and pest resistance
is critical for selecting suitable cultivars for specific
regions (Malik et al., 2024; Rani et al., 2024). Therefore,
performance of 50 onion genotypes over two rabi seasons
(2023-24 and 2024-25), focusing on growth, yield, bulb
quality, and pest incidence to identify superior genotypes
for cultivation was evaluated at Dharwad.

MATERIALS AND METHODS

The experiment was conducted at Horticultural
Research Station, University of Agricultural Sciences,
Dharwad (15°26’N, 75°07’E, 678 m ASL) during rabi
seasons 2023-24 and 2024-25. The soil was medium
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black clay with a pH of 7.5. A randomized complete
block design with two replications was used. Seedlings
were raised in nursery beds. The seedlings of 60 days old
were transplanted at into plots of 1 m x 1.2 m at 15 cm
x 10 cm spacing. Fifty genotypes, were collected from
institutions. These included red, light red, dark red, and
white bulb types. Five plants per replication were sampled
at maturity (120-150 days post-transplanting). Pooled
ANOVA was performed using OPSTAT software, with
critical difference (CD) calculated at 5% significance.
Weather conditions varied between seasons. In 2023-
24, total rainfall was 510.70 mm, with average maximum
and minimum temperatures of 31.85°C and 18.95°C,
respectively, and maximum relative humidity of 76.76%.
In 2024-25, rainfall increased to 976.10 mm, with average
maximum and minimum temperatures of 31.17°C and
18.89°C and maximum relative humidity of 81.14%.

RESULTS AND DISCUSSION

Pooled ANOVA showed significant genotypic effects
(P<0.05) for all traits, indicating substantial genetic
variability (Table 1). Replication effects were significant
only for bulb polar and equatorial diameters, suggesting
stable genotypic performance in both the seasons. Low
errorvariances and coefficients of variation for most traits
(e.g., 8.47% for plant height, 0.29% for thrips incidence)
confirm the reliability of data. Genotypic performance for
growth traits showed consistency across seasons. Bagdal
Local had the highest pooled plant height (56.53 cm),
followed by Bhima Safed (56.43 cm) and Bhima Raj (55.85
cm). Bhima Safed recorded the highest pooled number
of leaves/plant (10.00), followed by W-364 GP, Bhima
Shweta, Bhima Shubra and W-344 (9.75 each). Leaf area
and LAI were highest in DOGR-1769 (498.21 cm?, 3.32)
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Table 1: Pooled Analysis of variance for yield and yield attributing traits of onion genotypes

Source of variation/ parameter Means

Replication Genotypes Error S.Em+ CD (5%)
Degrees of freedom 1 49 49
Plant height (cm) 449.86 40.58% 6.05 1.74 4.94
Number of leaves plant 0.04 0.87* 1.07 0.73 2.08
Leafarea (cm?) 39315.75 4208.46* 41731 14.44 41.05
Leaf areaindex 174 0.19* 0.02 0.10 0.27
Days to maturity (days) 28.09 12.43% 6.48 1.80 5.11
Pre-mature bolting (%) 5.29 2.18* 0.88 0.66 1.88
Bulb polar diameter (cm) 1182.67 23.11* 28.83 3.80 10.79
Bulb equatorial diameter (cm) 1028.29 23.63* 5.29 1.63 4.62
Bulb shape index 0.01 0.02* 0.00 0.04 0.11
Bulb neck thickness (cm) 0.02 0.05* 0.01 0.07 0.21
Number of rings per bulb 0.25 1.72% 0.55 0.52 148
Bulb dry matter content (g) 043 241* 040 045 1.27
Total soluble solid (°B) 12.62 347* 0.20 0.31 0.89
Average weight of bulb (g) 844726 92.55% 65.74 5.73 16.29
Bulb yield per plot (kg) 0.20 0.39* 0.02 0.11 0.30
Bulb yield per hectare (t) 19.70 39.24* 2.25 1.06 3.01
Purple blotch incidence 65.61 0.76* 0.68 0.58 1.66
Thrips incidence 0.01 15.54* 0.00 0.01 0.03

* Significant at 5 % level of significance

Table 2: Mean performance of onion genotypes for bulb yield quality and pest incidence parameters

@ Bulb dry matter TSS Avg. weight of bulb Bulb yield (t/ ha) Purple blotch (%) Thrips

enotype

L 23-24 24-25 Pooled 23-24 24-25 Pooled 23-24 24-25 ©Pooled 23-24 24-25 ©Pooled 23-24 24-25 Pooled 23-24 24-25 Pooled
Arka Bheem 1421 1339 1380 13.10 13.75 1343 7480 6343 69.12 3394 3337 33.66 2.00 3.50 275 447 445 446

Balichakra-W 1557 1583 1570 1605 1534 1570 7555 5765 6660 3450 3277 3364 2.00 2.00 2.00 6.01 5.98 6.00
Bagdal Local 1513 1537  15.25 1175 1334 1255 7230 5518 6374 4258 3754  40.06 150 2.50 2.00 5.04 5.02 503
Arka Kalyan 1590 1818 1704 1310 1376 1343 6780 6190 64.85 4137 4332 4235 100 3.50 2.25 2.31 2.29 2.30
Balichakra-R 1621 1646 1634 1180 1239 1210 8415 5738 7077 4869 4494  46.82 100 150 1.25 3.90 3.88 3.89
NHRDF Red 1497 1673 1585 1565 1543 1554 80.95 6913 75.04 3790 3749 3770 2.50 2.00 2.25 470 4.67 4.69

Telagi -L 1525 1549 1537 1170 1281 1226 8170 7535 78.53 3914 3933 3924 2.00 150 175 3.68 3.65 3.67
Telagi -W 1454 1477 1466 1150 1207 1179 9140 65.90 78.65 2961  31.96 30.79 100 3.00 2.00 5.60 5.57 5.59
Bellary Red 1523 1547 1535 1250 1313 1282 7380 60.38 6709 4323 4170 4247 150 2.00 175 1.59 159 1.59
GWO-1 1594 1619 1607 1235 1297 1266 76.00 66.85 7143 4370 4136 42.53 1.00 3.50 2.25 4.35 4.34 4.35
GJRO-11 1559 1583 1571 1460 1485 1473 6840 5688 6264 4152 3995 4074 2.00 4.00 3.00 5.88 5.85 587
GJWO-3 1513 1537 15625 1485 1559 1522 8075 6420 7248 3231 3371 33.01 1.00 3.50 2.25 4.33 4.30 4.32
Bhima Red 1449 1472 1461 1130 1187 1159 9190 61.28 76.59 4082 4179 41.31 1.00 3.50 2.25 5.21 519 5.20
DOGR-1770 1391 1413 14.02 980  10.29 1005 92.90 69.68 8129 4244 3938 4091 1.00 3.00 2.00 4.63 461 4.62
DOGR-1760 1253 1273 1263 1065 1119 10.92 7895 8845 8370 4594 4379 4487 0.00 3.00 150 4.19 4.16 4.18
DOGR-1761 1589 1614 1602 1095 1097 1096 7665 6933 7299 4442 4139 42.91 1.00 3.50 2.25 378 3.75 377
DOGR-1771 1814 1842 1828 1295 1360 1328 7910 5430 6670 4049 3759 39.04 1.00 2.50 175 3.95 3.93 3.94

DOGR-1773 1320 1341 1331 1215 1276 1246 8385 6120 7253 3941 3736 38.39 1.00 2.50 175 162 163 163
DOGR-1774 1425 1447 1436 1165 1224 1195 8160 66.85 7423 4152 4013 40.83 1.00 3.00 2.00 8.02 799 8.01
Bhima Super 1389 1411 1400 1290 1354 1322 8205 76.90 79.48 4305 4015 4160 1.00 4.00 2.50 2.09 2.08 2.09
Bhima Raj 1505 1528 1517 1035 1087 1061 8540 69.33 7737 4542 4642 4592 1.00 3.50 2.25 .07 2.07 2.07
Bhima Shakti 1693 1719 1706 1120 1326 1223 8170  74.58 78.14 4365 4125 4245 1.00 2.00 150 4.33 4.30 4.32
BhimaLightRed 14.51 1474 1463 1205 1265 1235 7460 5718 65.89 3905 40.07  39.56 1.00 1.00 1.00 1.98 197 1.98
DOGR-1772 1325 1346 1336 1310 1376 1343 7555 6043 67.99 3981 4183 4082 0.50 2.50 150 192 191 192
DOGR-1769 1509 1533 1521 1060 1113 1087 7720 6545 71.33 4521  41.00 4311 100 1.00 1.00 8.39 8.35 8.37
DOGR-1768 1439 1461 1450 1050 1103 1077 8345 7810 8078 3404 3338 3371 0.50 2.00 1.25 1100 1093 1097
BhimaDarkRed 1573 1597 1585 950 1298 1124 8495 6898 7697 3446 3513 34.80 0.00 1.00 0.50 642 6.40 641
Bhima Kiran 1459 1482 1471 9.55 12.03 1079 9425 6525 79.75 4573  39.81 4217 100 2.50 175 8.02 7.99 8.01
W-364 GP 1455 1478 1467 1180 1239 1210 9660 7118 8389  36.53 40.29 3841 0.00 3.50 175 6.28 6.26 6.27
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Bulb dry matter TSS Avg. weight of bulb Bulb yield (t/ ha) Purple blotch (%) Thrips
e 23-24 24-25 Pooled 23-24 24-25 Pooled 23-24 24-25 Pooled 23-24 24-25 ©Pooled 23-24 24-25 Pooled 23-24 24-25 Pooled
BhimaShweta 1447 1420 1434 1275  14.39 1357 7930 54.60 66.95 40.26 3878 39.52 0.00 3.00 150 401 3.99 4.00
‘W-405 1759 1586  16.73 11.10 11.65 11.38 80.55  58.80 69.68 3199 3094 3147 0.00 3.50 175 11.85 1178 11.82
Bhima Shubra 1494 1517 15.06 14.10 14.31 1421 7925 6705 73.15 3516 3520 35.18 1.00 2.00 150 174 173 174
Bhima Safed 1491 1514 1503 13.10 13.76 1343 7385 54.95 64.40 40.01 38.94 3948 0.00 3.00 150 7.39 7.35 7.37
‘W-310-GP 16.80 16,59 1670 11.70 1229 1200 8295 66.00 7448 3309 3473 3391 1.00 2.50 175 3.06 3.09 3.08
W-344 1511 1535 1523 1075 1179 1127 9395 6228 7812 4299 4117 4208 0.00 250 1.25 3.33 3.32 3.33
W-355 1651 1627 1639 1175 1234 1205 9685 77.83  87.34 4052 4103 4078 0.00 3.00 150 0.90 0.91 0.91
W-361 1709 1536 1623 1340 1407 1374 8800 6873 7837 4096 3774 3935 0.00 2.50 1.25 2.01 2.01 2.01
W-504 1601 1476 1539 1365 1433 1399 9585 5320 7453 3320 3369 3345 0.50 2.50 150 8.99 8.94 8.97
W-448 1603 1628 1616 1215 1276 1246 9250 5875 7563 4495 4006 4251 0.00 3.00 150 6.35 6.32 6.34
W-125-GP 1522 1546 1534 1300 1365 1333 5835 6970 6403 3427 3581 3504 1.00 2.50 175 1235 1229 1232
W-210-GP 1541 1567 1554 1290 1354 1322 9580 5918 7749 3315 3412 33.64 0.50 3.00 175 845 841 843
‘W-203-GP 16.02 1881 1742 1240 13.02 1271 7775 61.95 69.85 36.69 3760 3715 0.50 3.50 2.00 813 8.09 811
‘W-408 1685 1561 16.23 1180 1236 1208 86.05 6585 75.95 4073 3970 40.22 0.00 2.00 100 527 5.26 527
Furasangi 1381 1605 14.93 1315 13.81 1348 9645 7235 84.40 4540 4449 44.95 1.00 100 100 121 121 121
AFLR 1565 1439 1502 12.50 1313 12.82 8390 64.85 74.38 46.33 4451 4542 0.50 100 0.75 770 7.66 768
NHRD Red-4 1460 1533 14.97 11.95 12.55 1225 10360 73.28 88.44 4743 4772 4758 1.00 0.00 0.50 335 3.35 335
NHRDFRed-2 1565 1386 1476 11.35 11.92 1164 11335 66.50 89.93 50.24 50.89 50.57 0.00 0.00 0.00 4.26 4.25 4.26
AFDR 1325 1397 1361 10.80 11.34 1107 9680 61.23 79.02 4096 3893 39.95 0.00 2.00 100 519 515 517
Arakera local 1494 1517 15.06 11.15 1171 1143 66.10 64.63 65.37 3443 36.64 35.54 0.00 0.50 0.25 0.51 0.51 0.51
N-53 1625 1500 15.63 1445 14.66 14.56 8170 5770 69.70 3772 3568 36.70 1.00 100 100 6.54 6.48 6.51
SEm+ 0.90 0.96 045 0.86 0.93 0.31 776 5.55 573 3.38 2.80 1.06 0.26 0.51 0.58 047 044 0.01
CD (5%) 2.57 272 127 244 2.64 0.89 22.05 1576 16.29 9.62 7.95 3.01 0.73 145 1.66 133 125 0.03
(61% 840 8.80 415 9.96 10.18 3.52 1315  12.06 10.92 11.96 10.11 379 4578  29.93 51.59 13.33 12.61 0.29

and N-53 (497.42 cm?, 3.32) in 2024-25, indicating strong
photosynthetic capacity (Verma et al., 2022). Days to
maturity ranged from 87.50 days (DOGR-1774) to 100.00
days (Balichakra-W, Bhima Kiran, AFLR) in 2024-25.
Bolting was lowest (0%) in NHRDF Red, GJWO-3 and
DOGR-1769 in 2024-25, with a pooled minimum of 0%
in W-310-GP and W-125-GP. These results align with
those of Malik et al. (2024). The higher rainfall during
2024-25 (976.10 mm vs. 510.70 mm in 2023-24) likely
influenced vegetative growth, reducing plant height in
some genotypes (GJRO-11: 61.75 cm in 2023-24 to 50.45
cmin 2024-25).

Bulb traits exhibited significant variation. Telagi-W
had highest pooled polar diameter (52.86 cm in 2024-25),
while Bhima Shweta had the lowest (34.96 cm). W-504
showed the largest equatorial diameter (63.27 cm),
and Balichakra-R and AFDR had highest shape index
(1.04). Telagi-L exhibited thinnest neck (0.52 cm), ideal
for storage (Gupta et al., 2024). W-448 had the highest
number of rings/bulb (11.50 pooled), DOGR-1771 the
highest dry matter (18.42 g) and GJWO-3 the highest TSS
(15.59 °Brix) in 2024-25 (Table 2.). Thin neck thickness
and high T'SS are critical for storage and processing (Saha
et al.,2024). The consistency of traits like neck thickness
across seasons suggests genetic stability, as noted by Rani
etal. (2024).
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Bulb yield ranged from 30.94 tonnes/ha (W-405)
to 50.89 tonnes/ha (NHRDF Red-2) in 2024-25. Other
high yielding NHRDF Red-4 (47.72 tonnes/ha), Bhima
Raj (46.42 tonnes/ha), and Balichakra-R (44.94 tonnes/
ha). DOGR-1760 recorded the highest bulb weight (88.45
g). Pooled yield data showed stable performance for top
genotypes, despite higher rainfall during 2024-25, which
may have enhanced bulb development in some genotypes
(Choudhary et al., 2022).

Pooled pestincidence data (Table 2) showed NHRDF
Red-2 (0%) and Arakera local (0.25%) with the lowest
purple blotch incidence and Arakera local (0.51) and
W-355 (0.91) with the lowest thrips incidence. High thrips
incidence was observed in W-125-GP (12.32 pooled) and
DOGR-1768 (10.97). Low pest incidence in NHRDF lines
aligns with findings of Chauhan et al. (2023), suggesting
potential resistance.

CONCLUSION

The genotypes Telagi-L (thin neck), DOGR-1771
(high dry matter), and GJWO-3 (high TSS) are suitable
for storage and processing. Low pest incidence in NHRDF
Red-2 and Arakera local highlights their potential for
integrated pest management. These genotypes are
recommended for cultivation in Karnataka and similar
agroclimatic zones, with potential for use in breeding
programmes to enhance yield and quality.
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